RATIONALE: The mechanisms by which exposure to traffic-related diesel pollution potentiates allergic airway responses remains poorly understood. Exposure to diesel exhaust particles (DEP) induces a Th17 response, whereas exposure to DEP in the context of an allergic response enhances Th2 responses. IL33 and TSLP contributions to this increase in disease severity were investigated using gene deficient mice. METHODS: Mice lacking either the TSLP receptor or the IL33 receptor ST2 were exposed 9 times over a 3-week period to either saline, DEP, house dust mite extract (HDM) or both. Airway hyperresponsiveness (AHR) and pulmonary innate and adaptive immune cells and their cytokines were assessed 24h after the last exposure. RESULTS: AHR was significantly ablated in ST2 deficient mice but not in TSLPR deficient mice or control mice exposed to HDM+DEP. In these ST2 deficient mice, pulmonary levels of IL5 and IL6, but not IL13 or IL17A, were decreased as well as gdT-cells and pathogenic IL5 -eGFP mice with knock-in of eGFP within a BAC spanning the acetylcholine transferase (ChAT) locus. The transcriptional profile of nasal BrCs was defined using low-input RNA sequencing. Isolated nasal EpCs and murine bone marrow-derived mast cells (BMMCs) were stimulated with the mold aeroallergen Alternaria, ATP-g-S, lactones and the calcium ionophore A23187, and cysteinyl leukotriene (CysLT) generation was assessed in the supernatant by ELISA at 30 min. CysLT detection specificity was confirmed with the 5-lipoxygenase (5-LO) inhibitor MK886. RESULTS: Nasal BrCs are transcriptionally similar to tracheal BrCs and express transcripts encoding all critical enzymes of the CysLT biosynthetic pathway including Alox5 (5-LO), Alox5ap (5-LO-activating protein) and Ltc4s (LTC 4 S). Calcium ionophore induces high levels of CysLTs from BrCs (40% of BMMCs), inhibited by MK866. The mold aeroallergen Alternaria, the stress signal ATP and bitter taste receptor ligands (lactones) elicit CysLTs from BrCs in a dose-dependent manner. CONCLUSIONS: Aeroallergens and stress signals elicit CysLTs from BrCs, a specialized population of sentinel EpCs. These results identify a novel effector pathway of EpC activation leading to generation of lipid mediators independent of sensitization.
IL33 contributes to diesel pollution-induced increase in experimental asthma severity Eric B. Brandt, PhD FAAAAI, Paige E. Bolcas, Brandy P. Ruff, and Gurjit K. Khurana Hershey, MD PhD FAAAAI; Cincinnati Children's Hospital Medical Center, Cincinnati, OH. RATIONALE: The mechanisms by which exposure to traffic-related diesel pollution potentiates allergic airway responses remains poorly understood. Exposure to diesel exhaust particles (DEP) induces a Th17 response, whereas exposure to DEP in the context of an allergic response enhances Th2 responses. IL33 and TSLP contributions to this increase in disease severity were investigated using gene deficient mice. METHODS: Mice lacking either the TSLP receptor or the IL33 receptor ST2 were exposed 9 times over a 3-week period to either saline, DEP, house dust mite extract (HDM) or both. Airway hyperresponsiveness (AHR) and pulmonary innate and adaptive immune cells and their cytokines were assessed 24h after the last exposure. RESULTS: AHR was significantly ablated in ST2 deficient mice but not in TSLPR deficient mice or control mice exposed to HDM+DEP. In these ST2 deficient mice, pulmonary levels of IL5 and IL6, but not IL13 or IL17A, were decreased as well as gdT-cells and pathogenic IL5 -eGFP mice with knock-in of eGFP within a BAC spanning the acetylcholine transferase (ChAT) locus. The transcriptional profile of nasal BrCs was defined using low-input RNA sequencing. Isolated nasal EpCs and murine bone marrow-derived mast cells (BMMCs) were stimulated with the mold aeroallergen Alternaria, ATP-g-S, lactones and the calcium ionophore A23187, and cysteinyl leukotriene (CysLT) generation was assessed in the supernatant by ELISA at 30 min. CysLT detection specificity was confirmed with the 5-lipoxygenase (5-LO) inhibitor MK886. RESULTS: Nasal BrCs are transcriptionally similar to tracheal BrCs and express transcripts encoding all critical enzymes of the CysLT biosynthetic pathway including Alox5 (5-LO), Alox5ap (5-LO-activating protein) and Ltc4s (LTC 4 S). Calcium ionophore induces high levels of CysLTs from BrCs (40% of BMMCs), inhibited by MK866. The mold aeroallergen Alternaria, the stress signal ATP and bitter taste receptor ligands (lactones) elicit CysLTs from BrCs in a dose-dependent manner. CONCLUSIONS: Aeroallergens and stress signals elicit CysLTs from BrCs, a specialized population of sentinel EpCs. These results identify a novel effector pathway of EpC activation leading to generation of lipid mediators independent of sensitization. Mayo Clinic Rochester, Rochester, MN. RATIONALE: Airway epithelial cells plays a major role in promoting innate and adaptive type 2 immune responses by producing cytokines, such as IL-33. However, little has been known how production of these cytokines is regulated. Caspase recruitment domain-containing protein 9 (CARD9) serves as an adaptor protein for fungus-related pattern recognition receptors and promotes anti-fungal immunity. In this project, we tested a hypothesis that CARD9 plays a major role in type 2 immune responses to environmental fungal allergen Alternaria. METHODS: Na€ ıve wild-type (WT) C57BL/6 mice and CARD9 -/-mice were exposed intranasally to Alternaria extract. Type 2 immune responses were analyzed at 4.5 hours or 7 days. For an in vitro model, CARD9 expression was knocked down in normal human bronchial epithelial (NHBE) cells by siRNA. The cells were stimulated with Alternaria extract and IL-33 release was analyzed by ELISA. RESULTS: In WT mice, exposure to Alternaria increased the lung levels of IL-5 and IL-13 and promoted accumulation of eosinophils in the airways. Unexpectedly, these type 2 responses were further enhanced in CARD9 -/-mice. Stimulation of NHBE cells with Alternaria induced extracellular release of IL-33 into cell-free supernatants. SiRNA knockdown of CARD9 in NHBE cells significantly increased IL-33 concentration in the supernatants as compared to those treated with control siRNA. CONCLUSIONS: CARD9 serves as an inhibitory molecule for type 2 immune response to Alternaria, suggesting that type 2 immune responses to fungal allergens are distinct from anti-fungal immunity. The CARD9 pathway may be used as a potential therapeutic target for allergic airway diseases.
